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LI QUID CRYSTAL DIS P LAY DEVICE 



BACKGROUND OF THE INVENTION 



5 Field of the invention 

The invention relates to a liquid crystal display device; 
in particular, the invention relates to a liquid crystal 
display device with minimized thickness. 

10 Description of the related art 

Referring to Fig. 1, a conventional liquid crystal display 
device 3 0 comprises a liquid crystal display unit 31, a rear 
case 33 and a front case 32. At the side surface of the liquid 
crystal display unit 31, first screw holes 311a are formed. At 

15 the side surface of the rear case 33, second screw holes 331 
are formed. The rear case 33 combines with the liquid crystal 
display unit 31 by screws 34 that are locked to the first screw 
holes 311a and the second screw holes 331. 

Referring to Fig. 2, the liquid crystal display unit 31 

20 comprises a first frame 311. On the first frame 311, a ref lector 
3121, a light guide 3122, a protection sheet 3123, a first prism 
sheet 3124, a second prism sheet 3125, a diffuser 3126, and a 
liquid crystal panel 313 are stacked sequentially. The 
reflector 3121, the light guide 3122 , the protection sheet 3123 , 

25 the first prism sheet 3124, the second prism sheet 3125. The 
diffuser 3126 generally consists of a back light unit 312. At 
the side surface of the first frame 311, the first screw holes 
311a are formed. 

In order to join the plastic first frame 311, the back 

30 light unit 312 and the liquid crystal panel 313, a second frame 
314 made of metal is mounted at the side surface of the first 
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frame 311. At the side surface of the second frame 314, thir.d 
screw holes 314a, corresponding to the first screw holes 311a 
respectively, are formed. 

Referring to Fig. 3, a notebook computer 2, having the 
5 above liquid crystal display device 30, is shown. The liquid 
crystal display device 30 is rotatably disposed on a body 40. 

During the assembly of the conventional liquid crystal 
display device 30, all parts of the liquid crystal unit 31 are 
firstly joined together. Then, the liquid crystal unit 31 

10 combines with the front case 32 and the rear case 33. Thus, 
the first frame 311 and the second frame 314 are necessary parts 
in the conventional liquid crystal display device 30. Due to 
all of the necessary parts in the conventional liquid crystal 
display device 30, the thickness of the conventional liquid 

15 crystal display device 3 0 cannot be minimized furthermore. 

SUMMARY OF THE INVENTION 

In order to address the disadvantages of the 
aforementioned liquid crystal display device, the invention 
20 provides a liquid crystal display device of minimized thickness . 
As well, this invention does not follow the conventional design 
concept of liquid crystal display device in that the design of 
the covers is independent. 



25 invention comprises a frame, a back light unit, a liquid crystal 
panel, a first cover and a second cover. The frame is provided 
with at least one first connecting member. The back light unit 
is disposed on the frame, and the liquid crystal panel is 
disposed on the back light unit. The first cover is provided 

30 with at least one second connecting member, and it combines with 
the frame by engagement between the first connecting member and 



Accordingly, the liquid crystal display device of this 
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the second connecting member. The second cover is provided wit-h 
at least one third connecting member, and it combines with the 
frame by engagement between the first connecting member and the 
third connecting member. The frame, the back light unit and 
5 the liquid crystal panel are located between the first cover 
and the second cover. 

Furthermore, the first connecting member is provided' with 
a first slot and a second slot. The second connecting member 
is a first protrusion corresponding to the first slot, and the 

10 third connecting member is a second protrusion corresponding 
to the second slot. The first cover combines with the frame 
by the engagement between the first slot and the first 
protrusion, and the second cover combines with the frame by the 
engagement between the second slot and the second protrusion. 

15 Furthermore, the first protrusion, engaging with the 

first slot, is not in contact with the second protrusion 
engaging with the second slot. 

Furthermore, the first connecting member is made of 
plastic . 

20 Furthermore, the back light unit comprises a reflector, 

a light guide, a first diffuser, a first prism sheet, a second 
prism sheet and a second diffuser. The reflector is disposed 
on the frame, and the light guide is disposed on the reflector. 
The first diffuser is disposed on the light guide, and the first 

25 prism sheet is disposed on the first diffuser. The second prism 
sheet is disposed on the first prism sheet, and the second 
diffuser is disposed on the second prism sheet. 

In a preferred embodiment, this invention provides a 
notebook computer that comprises a body and the above liquid 

30 crystal display device rotatably disposed on the body. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The invention is hereinafter described in detail with 
reference to the accompanying drawings in which: 

Fig. 1 is an exploded view depicting a conventional liquid 
5 crystal display device ; 

Fig. 2 is an exploded view depicting a conventional liquid 
crystal display unit; 

Fig. 3 is a schematic view depicting a conventional 
notebook computer ; 
io Fig. 4a is a schematic view depicting a liquid crystal 

display device as disclosed in this invention; 

Fig. 4b is another schematic view depicting a liquid 
crystal display device as disclosed in this invention; 

Fig. 5 is an exploded view depicting a liquid crystal 
15 display unit as disclosed in this invention; 

Fig. 6a is an enlarged view depicting a liquid crystal 
display unit as disclosed in this invention; 

Fig. 6b is an enlarged view depicting a first cover; 

Fig. 6c is an enlarged view depicting the liquid crystal 
20 display unit, wherein a first connecting member combines with 
a first protrusion and a second protrusion; and 

Fig. 7 is a schematic view depicting a notebook computer 
as disclosed in this invention. 



Referring to Fig. 4a and Fig. 4b, a liquid crystal display 
device 10 of this invention comprises a liquid crystal display 
unit 16, a first cover 14 and a second cover 15. 

Referring to Fig. 5, the liquid crystal display unit 16 
30 comprises a frame 11, a back light unit 12, and a liquid crystal 
panel 13. The back light unit 12 is disposed on the frame 11, 
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DETAILED DESCRIPTION OF THE INVENTION 
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and comprises a reflector 121, a light guide 122, a first 
diffuser 123, a first prism sheet 124, a second prism sheet 125 
and a second diffuser 126. The reflector 121 is disposed on 
the frame 11, and the light guide 122 is disposed on the 
5 reflector 121. The first diffuser 123 is disposed on the light 
guide 122 , and the first prism sheet 124 is disposed on the first 
diffuser 123. The second prism sheet 125 is disposed on the 
first prism sheet 124, and the second diffuser 126 is disposed 
on the second prism sheet 125. 

10 The liquid crystal panel 13 is disposed on the second 

diffuser 12 6 of the back light unit 12 . The frame 11 is provided 
with three first connecting members 111. Each of the first 
connecting members 111 is provided with a first slot 111a and 
a second slot 111b. 

is Comparing the conventional liquid crystal display device 

3 0 as shown in Fig. 2 and the liquid crystal display device 10 
of this invention as shown in Fig. 5, the conventional second 
frame 314 is omitted in this invention, and the first connecting 
member 111 is additionally disposed on the frame 11 as disclosed 

20 in this invention. 

Referring to Fig. 4a, Fig. 4b, Fig. 6a and Fig. 6b, the 
first cover 14 is provided with three first protrusions 141 
(second connecting member) and two through holes 142. Each of 
the first protrusions 141 corresponds to a first slot 111a of 

25 the first connecting member 111 respectively. The second cover 
15 is provided with three second protrusions 151 (third 
connecting member) and two screw holes 152. Each of the second 
protrusions 151 corresponds to a second slot 111b of the first 
connecting member 111 respectively. Each of the screw holes 

30 152 corresponds to the through holes 142 respectively. Thus, 
the first cover 14 combines with the frame 11 by the engagement 
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between the first slots 111a and the first protrusions 141. The 
second cover 15 combines with the frame 11 by the engagement 
between the second slots 111b and the second protrusions 151. 
Accordingly, the liquid crystal display unit 16 is fixedly 
5 located between the first cover 14 and the second cover 15. 

Fig. 6c is a cross-section depicting part of the liquid 
crystal display device 30, wherein the first slot 111a engages 
with the first protrusion 141, and the second slots 111b engages 
with the second protrusions 151. It is noted that the first 
10 protrusion 141, engaging with the first slot 111a, is not in 
contact with the second protrusion 151 engaging with the second 
slot 111b. 

The first connecting member 111 is preferably made of 
plastic so that it is more elastic during the assembly with the 
15 first cover 14 and the second cover 15. 

In addition, the liquid crystal display device 10 further 
comprises two screws 17 for screwing into the screw holes 152 
of the second cover 15 through the through holes 142 of the first 
cover 14. Hence, it is convenient to join first cover 14 and 
20 the second cover 15. 

Fig. 7 is a schematic view depicting a notebook computer 
1, as disclosed in this invention, that comprises a body 20 and 
the above liquid crystal display device 10 rotatably disposed 
on the body 20. 

25 It is noted that the amount of parts of this invention is 

not limited as long as it can attain certain function. 

Since the design of the liquid crystal display unit and 
the design of the covers are combined together in this invention, 
two frames of the conventional liquid crystal display device 

30 are replaced by only one frame. As a result, the thickness of 
the liquid crystal display device is minimized. In addition, 
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the liquid crystal display devices of this invention are 
mass-produceable . 

While the invention has been particularly shown and 
5 described with reference to a preferred embodiment, it will be 
readily appreciated by those of ordinary skill in the art that 
various changes and modifications may be made without departing 
from the spirit and scope of the invention. It is intended that 
the claims be interpreted to cover the disclosed embodiment, 
io those alternatives which have been discussed above, and all 
equivalents thereto. 
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